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cbfiducdve material can be used to reduce axciog due to charge build-up on such 
insulation surftcefl. 

Plasma processing systems wtotin an antenna^ coi^led to a ladioftcquency 
(BF) source energizes gas into a plasma stale within a pn)^ 
disclosed in U.S. Patent Nos. 4,948»4S8; S.198,718; 5»241^5; 5,304,279; and 
5,401,350. In such systems, the antenna is located outside the process cbaniber 
and the RF energy is supplied into the chamber throng a dielectric window. 
Such processing systems can be used for a varied of semiconductor piocessiiig 
^iplications sudi as etduQg« deposition, resist stiippbc, etc. 



An object of the present invendon is to reduce metal and/or paidde 
g ^mlnfttte n of plaama processed substrates when substrates are processed 
continuously by usix^ silicon carbide as the material of one or more reactor 
surfroes such as a chamber Itaier surrounding flie snbsonte holder, a focus ring 
surrounding the substrate, a hafiOe plale between the Uner and substmte holder, 
and/or a ges dlsttilnrtion plate fiiciiQ the substrate. 

According to one aspect of tlie tevention, a naediod of processus 
substrate and zedudqg contambiation thereof oonqprises phudqg a substrate on a 
8id>strate holder a processtav chandler whexek a n(i^^ gas 
distribution plate, baffle plate and/or focus riog forms an exposed snr&ce in the 
processing chamber in an area adjacent the substrate holder » the member 
con^risfav a idlicon caibide based material and ttie menfber befa% efifective to 
minimize particle and/or metal contamination of the substrates during the 
processtag step as a result of reduced pbsma potendal on the sOicon caitide 
mendNsr and/or reduced sputtering of non-sflicon carbide chamber hxterior 
sur&ces. The method indudes processing the substrate by si^plyii^pro^ 
to the processing chamber and energizing the process gas into a planna state such 
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CONTANINATIOII CONTROLLINfi METHOD AND PLASM PROCESSING CHAMBER 



Hie invention relates to fanprovements in a plasma processbg chamber and 
to a m^od of processing a snbstzaie in the plasma processing chanflier sudias by 
plasma etching an oride layer on a scmicondpctor wafer. 



iBYenflpn 



Vacuum processing chambers are generally used for chemical y^foi 
deposltii^ (CVD) and etchfa^ of materials on substrates by sujqpiying process gas 
to the vacuum chamb^ and application of an RF field to the gas* Exanq>lesof 
parallel pUte, ciansformer coupfed plasma (TCP"", also called ICF)» and electron- 
cyclotron resonance (ECR) xeactors are disclosed in conunonly owned U.S. Patent 
Nos. 4,340,462; 4,948,458; and 5,200,232. Tbe substrates are held in place 
widiin tbe vacuum chamber during processing by substrate holders* 

Conventional substrate holders Inchide mechanical clanq>s and electrostatic 
clamps (ESC). Exanyles of mechanical clangs and ESC substrate holders are 
provided in commonly owned U.S. FatnotNo. 5^162,029 and commonly owi»d 
U.S. Application No. 08/401.524 filed on March 10, 1995. Substrate holders in 
the finm of an electrode can stqiply radio&equen^ (RF) power into the diambert 
as disclosed in U.S* Fbient No* 4,579,618* According to U.S. Patent No. 
5,292«399, metal surftces of waftr support and clamphig ring mechanisms can be 
covered with insolatiqg material to prevent erosion by tfie pbuma and electrically 
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The invendon wiU be described in greater 
acconq^siQriiQg drawings in wbidi lite and 
wberem: 

HG. 1 is a cross sectkaul view of B vac^ 
liner, focus iii«» bafite and/or gas dlsdibodf^ 

no. 2 Is a cross aecdonal view of a nK)dified vacimm process 
aocQidiiv to Ae innwEidon wbeirin the ilncr is <7]indrk^ 

. no. SisacrosssecdonalvlewofapoitionofanKrfified 
piQcessiqg cbanber in accordance widi Oe invention wherein the liner inchides a 
cylindrical imtion and a conical portion; and 

no. 4 is a top view of a baffle ring according to ibe invention. 

ilttit neeerif^'flni flf tBm PrdtaffH l^ily"<ln"«*e 

In plasma gas loocessiiig of semiconductor substrates such as silicon 
wafers . density plasmas typicaDy cause a relatively high erosion rate of 
dttinber interior surfitces ibey contact due to physical and/or chemical sputtering. 
Thb is an in^ortant issue in application 

semiconductor indnstry > doe to (he seositlvily of devices on die wafer to 
contamination ftom metals wUcfa are deep impurities in silicon such as nidoel and 
iron, alk ftH metals sucb as sodium and potassium that axe mdbile ions in die gate 
oxide of devices causing unstable threshold voltage, and metals sucb as aluminum 
wUcb cause leakage cuneots in device juncttons resulting, for example. In short 
leflmhtinvss in DRAM memory cells. Becauseof this, thesurfecesofthe 
thandiGi exposed to the hi^ density plasma fai such wafer processing tools are 
normally covered with a nonmetallic material sucb as ahunina or quartz. 
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I as by iiuhu^vdy couplintg RF enogy through the gas distribution plate boto tiie 
piocessiqg ctaamber and consecutively processmg substrates in the ptocessfaig 
dbaniberbycootaGtiiigfbesiibstratBs wi^ Theprocessing 
chaniber can inchide a substantially planar antenna and the process gas can be 
. eneigized into tibeplasnu state t^supplytavRFp^ The 
I pbumacanconqiriseahjgtidensi^phttniaandt^ 

etcbhqg an oxide layer on die siibstxatcs wift the taigb density plasma wbOe 
siqqplyiog an RP Uas to the substrates. Hie member preferably consists 
: essentially of hot pressed, sintered, CVD or leactioa bonded SiC. 

AcconUqg to another aspect of the hiv^ony a plasma processiiv chandler 
includes a mendw oonqirising a dOboa caiUde baa^ 
ccoipriidXQ a diandm lin^ and/or a gas distribution 

plate. The chamber fhrdierfatthides a substrate holder for supporti^ 
wlfhfai die processing chambeft a gas supply supplying process gas to an imetior 
j of the chamber, and an eneigy source sudi as an RP energy source which siqyplies 
i RP energy hitofbe chamber to energize the process gas into a plasinast^^ Hie 
chamber can tiuther inchide a dielectric window adjacent die gas distribution plaie 
and the RF energy souioe can oonvrise a substantially planar antenna adjacent the 
j window* the antenna suj^lyhq; RF power through the wfaidow to energize process 
I gas fai the processing chamber into a plasma state. The antenna can be arranged 
: such that fhe gas outlets in the gas distribution plate are not direcdy between die 
substrate holdo: and the antenna. The dielectric window can have a substantially 
i uniftjrm thickness andsubstanUally planar configuration and die gas distribution 
t plate can have a substantially nnifimn thickness and suhstantially planar 
i configuration^ 
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CQDsist entirely of SiC , comprise a SiC coaled maierial such a& SiC coaled 
giaphhe, or pitecqmlly Sic with 10 to 20% & added to Ei^ 

bonded SIC* 

In plasma etcUxfi^ fiaainrBB can be etched into 
on suhnraieasDch as silicon wafen. Ihsiiclietdifavpiooeasea, agasdistr^ 
plate can be used to contrd die spatial diatribiidon of gas flow fai Oe vofanns of 
the leactor above the plana of die wafbr. In tb6TC7910(P plasma etdUng 
leactor available from LAM Reseatdi Corpozation» the gas distribution plate is a 
oinmlar plate dtuated direcdy below the TCP*" window wUch is also ttie vacuum 
sealhig suifiM at die 1x9 of die leacior fai a plane above and paraM to the wa^ 
The gas distribution plate is sealed using an 0-riqg toagas distribution ring 
located at the per^dmyofdie gas distribudcHi plate. The gas distribution xiqg 
feeds gas from a sooice into the vohmie defined by the gas di^ribution plate» an 
inside surGue of a window underlying a coil supplying RF energy into the xeactor, 
and the gas distribution ripg. The gas distribution plate contains an array of holes 
ofaqpedfleddlanielerwhidteadeoddinai^ Theqiatialdistribudonof 
Oe holes diroogh the gas distcibutiott 1^ can be varied ^ 
unifbrmily of the layers to be elxi^ 

layer and an underloyer msmrial on die waior. The cto$»-^ectional dispe of the 

gas distribution plain can be varied to nuudpuhUe the distribution of 

die plasma in die reactor, The gas dbtribodon plate material must be a dielectr^ 

to endile coiqpli]« of this IV power ftooiii^ 

reactor, niither, the materisl of the gas distribution pbrtc must be hlg^ 

to chemical spnttcixtching in environments such as oxygen or a 

hydrofhioiocaibon gas plasma in order to avoid breakdown and tibe resultant 

pardde generation associated dierevtith. Moreover, the material of the gas 

distribution pbte should have low levels of contaminants that might odierwise 

affigctperfimnanoe of devices on die wafer. AccoidiDig to the hivention, die gas 
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AfamiDa and quaitz aic dielectric 11^^ 
I impedance to the RF current used to sustain fhe plasma, axHl the RF curxrat used 

to induce a bias voltage on Ae wafer. Asartsult^cheRFeurreiiifluoqg^tiie 
I plasma does 1M have a good groimd path and can become usstaUe* zcsulting in 
I ixiihit|ieatabIeetdivBsultB» Moreover, charge build-iq> on llie dielectric materials 
can cause arcliig and thus localiased sfottcdi^ 

The present invention uses silicon carb Ue (SiQ as a consumable chamber 
! surfiK^enutexial which reduces metal and/or particle contaminate 
pn)ce88ed sidwtrates. Tbe SiC is prefetaUy 

b in contact widi the pbnma it pxesoBts a good ground palb to the RF Gw 
The SiC also etdies at a slow rate by the plasnm maUag it a cost e£^^ 
consumable part. Moieoivcr, because die SiC is of hi^ purity, wafer 
i contamination resulting from chemkal sputtering of tbe SiC by the plasma can be 
I mininiizcd. Further, the grounded SiC can reduce sputtering of other surfiioes in 

I tbe chamber by causing a reduction in tbe plasma potential and hence ion 

i 

bombardment encigy to these non-silicon carbide surfeces. To the extent the SiC 
I conqpoiient n^lacesahnnlsa as a chamber 8urfece,aluminm 

wafera can be reduced. Finally, the SiC ccHuponent provides a very stable plasma 
j potential so that etch results ate more rcpeatabtewhbm an Individ 

from chamber to chamber, 
j The invention provides imptxwements in reducing cowtaminaticm of 

subflttrates such OS scmicontbicior wafero, £^ panel display subA 
! like. The reduced contamination can be achieved by utilizing silicon carbide as 

tlse naterial for members acUacent the substrate being processed hi the chamber. 
I Such members mchtde non-electrlcaUy driven chamber parts such as Uners, focus 
I rings, ga$distribudonplaies»bafiQe plates and the like. As an exanq^le, an SiC 
I liner can be used to provide a better RF remm path for the powcced electrode 
I (bottom electrode) in the wafer sun)ort. Tttt SiC Ihier provides a gnmnded 

sorfecc which is resisuutt to enision from ion bombardment. The insert can 

I 

I 



wo 99^0186 



-7- 

distributioa plme can be of specially prepared ailicon caibide havipg blgh 
leabtivlty* 

AooQntii^toaiKNlierupect^tffbefaivi^^ it has surprisingly and 
unexpectedly been found ttiat use of silicon carbide for interior chamber sur&ces 
provides performance results which ftr exceed other materials su^ as aluminum 
nitride and alumina. Preferably, the silicon carbide noateria] is electric^ 
grounded diereby redndog plasma potential on surfeces wiOiin ibo chamber. 

A vacuum processing cbandber accordfai^ to one endiodiment of Oie present 
invention is iUustrated hi FIO. 1. Thevacuumprooessh^diamlieT lOfatdndesa 
siAstraie hdder 1 2 providing an electrostatic dampmg (broe to a substrate 13 as 
weUasanRFbhistDasiAsttate^iddtettkHebacko^ Afocusrix«14 
oomprisHQ a dielectric outer ting 14a and a SiC famer ri^g 14b confines plasma in 
an area above IbesnbstratB. A source of coeigy fipr maintahiing a high demhy 
(e.gM 10^^-10" ions/cm^ phuma to the chanter such as an antenna 18 powered by 
a suitable RF source and suitable RF hnpedance matcUng dicuhry toductively 
coupled RF energy faito die chamber 10 so as 10 provide a big^ density ph»n^ 
The chamber uiehides suitable vacuum pumping apparatus for inainhiifiii^ 
interior of the chamber at a desired pressure (e^g., below 50 mTorr, ^plcally 1-20 
mTon). A sobstamially planar dielectric wtoJow 20 of unifom tfaicfcness 
provided between the antenna 1 8 and the fanerior of the processtog chanAer 10 
foimsthevacmuiwaUatthetopofthepnicesBhigcfaaniber 10. Agas 
dishibudon plate 22 is provided beoeadi wfaxlow 20 and includes openfa^s such as 
cfacular holes for deliveruig process gas from the gas supp^ 23 to the chamber 
10. A conical Ihier 30 extends fhim d)e gas distribution plate and surrom 
substrate holder 12« The antenna 18 can be provided whh a channel 24 through 
wUdi a tcnverahire control fluid is passed via fadet and outlet conduit 25 
However, die antenna 18 and/or wfaxlow 20 could be cooled by other techniques 
SUA as by blowii^ air over die antenna and wbidow, passtoig a cooliog medfann 
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'tteffngh ftr fa hftut trftftflfer caBtact with the window and/or gas distributkm plate. 

In operation, a wafer is petitioned on ttie subatrate hoUer 12 aod is 
igrpically held in place by aneleroortatic dang, a mcctanteal damp, oroAcr 

i ftlamp ii^ n|f^|iftnifm wiim Wft ImftteftnHt^ is mpUsfeA. FrOCeSS gaS iS Oea 

tsiqiplifld to flu vacuum pioce8»i« dttnflier 10 ^ 

I 

I ia gap between tim window 20 and fhe gas distriiJiitio^ Soitablegas 
idistribution plate aixangemaits (i.e., sbowerheacO anangonents are disclosed in 
iGoinnusily owned U.S. Patent An>ikation Serial Nos. 08/509.080; 08/6S8t2S8; 
!and 0S/6S8t2S9, die disdosuies of wfaich axe beielqr inocnporated by lefiBience. 

I t Fbr inatanpe> vMc flie window and gas distribudon plate arrangement in HO. 1 
; are planar anl of unifinm tbktauss, noni^ana^ 

: geometries can be used fbr tiiewbidow and/or gas distribudon plate Ahig^ 
I density plasina is Ignited in the 9ace between the sid)8tniie ^ 
!fii9pl7iiq[8uitaldeRPpowertodieantenia 18. A tenqierature contiDl fluid can 
i also be passed Birough flie dmnnd 24 in the antenna 18 to maintain the antenna 
18, window 20 and gas distribotion plate 22 at a tenq>eiature belo^ 
! tenqperature such as less than 120''C, preferably below 90*'C and more pteEBiably 
below 80"C. 

A vacuum processiiw db»mbcr accoidii^ 
present invention is illustrated in FIO. 2. The vacuum processing chamber 40 
includes a substrate bolder 42 providhig an electrostatic clamping force to a 
> substrate 43 as well as an RF bias to a substrate supported thereon. A focus ring 
44 havfaig outer dielectric iwrtkm 44a aid inner SiC portion 44b conf^ 
in an area above die substrate \^e it is He baclxooled. A source of energy fbr 
maintaining a high dcnsiy (e>g> 10^^-10^ ions/on') plasma in the chamber sudi as 
an antenna (not shown) powered by a suitable RF source and suitable RF 
inqiedance matdbiog clrtuitiy inductively couples RP energy into the diamber 40 
so as to provide a high density phuona. The chamber includes suitable vacuum 

i 
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ponpiDig apparatus fiir inaiiitBiniDg tihe imericir of fhe dmnber at a desiitd 
preasuie (e.g. bdow SO mToir, typically 1-20 mTonr). A aubstamially pbnar 
didectric wintow of imifinm thickness can be provided betweea the antsziDa ax^ 
the faiterior of the processfaiig dmAm 40 and to form the yaciuim wall at the top 
of the piooeadqg chamber 40. Agasdisliibutlo&plaie^conimcsnlycalleda 
shoRweiiiead 50, is provided beoaaih whx^ 

openmgs sndi as ciicular fatdes (not shown) for delivering prooess gas supplied by 
aaoKtaUegaasuiiiAytothepnKsessiivdiBm^ A (^lindrical liner 60 extends 
ftaimfhe gas distrfbutiQn plate and surroi^ Ahaffle 
ring 70 extends b^wecn the substrate holder 42 and the liner 60. Tbeliner60 
and/or ttie bafiDe ting 70 can be heated by a heatiis mendwr 61 wUch can 
heated byaiv suitable technique such as resistanoe heaflng^ a heated fluid, etc. 
Details of die baffle rbig 70 are diown tai Fig. 4 wfaeittin 
bafOe liiiB 70 faichides small holes 72 and large holes 74 for passage of gases and 
by-inoducts to a vacutmi punqp conoBcted to die bottom 0^ 

in another tmbodfanenr, as shown in Fig> 3» a modified Uner 62 can 
inctaide a cyUndtical portion 64 and a conical pMtion 66. In this enibodtanent, a 
healer 68 faicbides resistive ekmeols (not diown) vrtdch an used to maintafai die 
poition 64 and/or portion 66 at a desirBd teooperamre. 

Substcales which are etched in an oxide etching process generally indude 
an underkyer, an oxide layer which is to be etc h ed, and a photoresist layer 
formed on top of the (Hdde layer. Theooddelqyermay beoneof SiO^^BPSG, 
FSO, or odier oxide material. The uoderlayer may be Si, TiN, silidde, or other 
underlying layer or substrate material. The etch selectivi^, which is die etch rate 
of die layer to be etdied compared to the photoresist etdh nde is prefbrably around 
4:1 or higher. The etch sciecdviv of die oxide layer conqmred to die underlays: 
is prefierably. greater than the oxtdeiphotoresist etch selectively, e.g.. 40:1. 

Accordiqg to the invention, a silicon carbide chamber liner, focus ring» 
baffle ring and/or gas dlstribudon plate reduces metal and/or particle 



>*Afifiitfi4wirift n fif mhfttrateg Airipy procesgipg such as ctcMag of didecttfc . 

burtorids such as bOIgoq dioxide (e-g.. doped or undoped TBOS, BPSO, USO 
i (uDdoped viDrOihglass)* thennal oxidep pirana oxide, etc.) ty^caOy omlpog a 
i conductive layer such as sOfeon, polysiHooii. silicid6« thaniniii idizlde, alunrinum 

loraiXHHXMiductWeinaterials^ AoconSog to the teventioxi, 

! I&atuies (such as contact holes, vias» tEenches^ etcO can be provided havi^ 
I idfanensions of OJ;an and bdow and aspect ladosnm^ 
I letched from substrata to substx^ during sequential batch (micessing of substrates 
I tsttch as semicmductor wafers (e .g . » 2S or more oonsecutive wafbrs) bridle 
j im ftitimfatttg partlde cmiiflmfaiaiiQn of ttic wafers bdow aoceotabte levels. 

Dttrii« oxide etching, the dtaDte pcessuie is 
I 'piefend>ty 1-40 mTorr, the antmma is powered at 200-5000 wans* piefenb^ 300- 

•2S00 watts, die RF bias is £d000 watts, preferably 1000-2500 watts, and the Be 

tbaGkpres8uteis5^Todr,piefbnUy7-20TQcr, The process gas can hidiide 10- 
i '200 seem CHFs, 10-100 seem CJBF^ and/or 10-100 seem C^^. 
The silicon caifaide mend)er is prdferably fbnned 

j t ft ttur^W ft tft ihft nsadion chambw by any suitable tedmione > For instance, a 

i 

islUconcaibide Uner can be bolted to andectrically grounded part of dtecfaandm 
idienby providfaig grounding of the Uner. Alternatively, die silicon carbide can be 

a coadng on metal and/or ceFamic parts of the chamber. In the case whore the 
■ silicon carbMe member is a gas distribution plate , die silicon carbide preferably 
I has a resistivity high enough to allow an RF antenna to coiq>le BP energy into the 

cbaniber. For instanoe, the siHcon carbide can be hot pressed to obtain resistivi^ 
! values on the order of about 5 x lO^Q^on. For even higher resistivides, SiC 
' powdw can be dqped with a suitable additive or sintered in a nitrogen atmosphere 

to form SisN4 in grain boundaries of die silicon carbide and thus raise die 
- resisthdq^ to values such as 1 x 10* Q-cm. In making a gas distribution plate, 

suitable gas passages and outlet holes can be provided in a green ceramic material 

which is later sfaxtered to ibrm a imitary plate. In ordcn: to prevent plasma fixm 
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stciUiv in tbe passages and/or hoU», the 

pee&ably smaU enough to avdd oonditiaiis undar which plasma would fiom 
doEing flow of process gas and powering of die antraina. 

The Ihier, ftxm ring, baffle plate and/or gas distribution plate can be 
made of various Uends of siUoon carbide based powder matierial hav^ a 
predommantamoantof sflicottCBrt»ide. Itehisiance» the Mai amount of silicon 
and carbon is typically at least 90 wt %^pstEeab}y 2 95 wt 96« andmrae 
proSBrabty 3t99 wt %, Porcjonqde. llieSiCmeiifl)ermayincfa]deq>tD^^ 
to aid 8lntBrbq;oftt»SiC powder. The SiC member tmiy include an • 
excess of Si such as up to about 35 wt%fiee Si and/or SiiN^. Hie silicon carbide 
niaterlal can be nude by atqrBQhaUe process sudi as iKyt pressings staneriiv, 
reaction boodtaig (e.g., wherein SIC is infiltrated widi moben Si), etc. Fornses 
such as the liner, focus ring and/or beflle« the silicon carbide prefierabfy has a low 
resistivi^ such as below 200 Ckm. The resistivi^ is much higher, however, 
when the SIC member is used for a wfadow and/or gas distribution plaie used in 
cot^uncdonwidianSFantemuu If a different RF source is used, OiewhKlow/gas 
distributica plate can be rvhwed with a low resistivity SiCmco^ Ihorderto 
avoid metal oontamfawtion during processing of semiconductor substrates, d» SiC 
memiber b prefbrably made \jy a process wUtik avoids ttie presence of such metals 
in tiui Sic member* The silicon and carbon arc preferably present in amounts 
sufiSeient achieve a nominal SiC stoldiiometty. Such mixtures can be formed 
into a desired 8hs|»e, sfatered and machined to desncd tolerances and/or surface 
finidiBS on surfaces such as vacuum sealjqg surfaces. The SiC member prdbrably 
is highly dense, e.g., having a density over 3.1 g/cm?. 

In the case where the SiC member is formed by CVD, it is preferable to 
deposit eoough SiC to form a bulk member. For histance, SiC can be deposited 
on a gnqAite mandrel and when a deaiicd tbldcness of SiC is achieved, the 
grqddte mandrel can be etched away leaving a highly pure and highly dense SIC 
member* 



PCTAn89MWS8 



The fdlioon caibide mente aoM 
irednctton in partide count on wafers procesBcd during oxide ptching and oxygen 
cleaning steps. Ttesiliccmcail^ideneaib^ 
I dnriiu an adiiiw iTOoesa wfaer^ 
with the T(7~ pa«w at 650 W, the bon^ 
j lOitfTorr. Convai^ to an alumina lino'x^^ 

oxygen cleanipg steps and can libente ataminum which could contaminate wafibrs, 
• a silicon carbide liner provides better oontandnation pecfonnance since there Is 
I preferably less ttian 200 ppm At hi the silicon cactidena^ Moreover, during 
I i ptocesriqg sucfaas plaanuielching. by*f roducis produced as a result of erosion of 
I -iheSiC aie¥datile and thus do iiot contribute to addii« parties 
and die libeiBlBd elementa Si and C aie not detrtaneatf 

The jforegoiog has described the principles, prefierxed embodhnents and 
j modes of operation of the present invention. However, the invention diould not 
I be eonstrued as betogUmited to the particular embodiments discussed. Thus, die 
< above-described ^xibodiments should be regarded as iUustradve rather dian 
I restrictive, aid it abouUlw appreciated that var^ 
eoOwdimcnts by workers ddUed in die art widiout dq)^^ 
pissent invention as defined die fbUowiqg claims 
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CLUBtti 

1 « A meibod of pfoceufaig a siibsttaie and ratadqg metal and/or 
patticla coittainiiiatioa ttmaf ocunpfbtaig scops of; 

(lO placiiv a aidtttrate on a siriisdA^ 
cbaniber» die processing diainber Indnding at lease one member having an 
eoqposed suxftoe aiQaoent ttie substrate, the member comprishqg a sOicon caiMde 
based osftierialj 

<b) processfav die subsuaie by scqpidying process gas to the 
processfatt duoodw and energiihQ Ibe prooett 

jTOcesfiing chamber, tlie silicon carbide meniber being in contact with the plasma 
and providiog a groood pxdi font RF current sustainh^ die plasma; 

(e) removing d» substrsie from die processing chamber; and 
(d) coDseqittvely processing additianal substmtes in tiie processing 
ehamher hy repeaftfaig ajepi (a-c) while mitiimirfng partielc en tifamriiiftrifm 
substrates during the proocssfaig al^ as a result of reduction of plasma potentia] on 
tbc silicon carbide mcndier and/or reduced qnitleriiv of aouHrilkon caibide 
chamber interior aurfluses* 

2. 11iemedu)daccordi]|g(oClBiml, whernn the silicon caibi^ 
member conqsises a liner fonnbig a sidewall of ttie piooessb« chamber, Oe 
prooessipg chamber including a substantially planar antenna which energizes the 
process gas fado the plasma state by supplying RF power to the antenna and the 
process gas comprising one or more hydrofluorocarbon gases. 

3. The mediod according to Claim 1, wherein tbc plasma conplses a 
hlgih density ptasma and the subsoates are processed by etching an oxide layer on 
die sdbstrates widi the high densi^ plasma while supplying an RF bias to die 
substrates. 
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4. TheineiliodaocQfdiivfo 
membor oonprtefl a UnorfiMmiqgasidewaUoftepiooessi^ 
Aistributkm plate sivplyi^ 

|)erforated bafiOe tw^f^^!^ between the sabstxale bolder and an ixmer wall of tbe 
(siocessing duniber, and/or a toca$ liqg sucxoundiog the sutatraie. 

i 5. Ills mettiDd according to Claim 1, wherein the ^ ' 

frtp^hgr cflmprises r Hner ftinning a ridcwall Of processing chamber, the liner 
being wirtountled by a heated member winch maintains tiic liner at a desired 
tenqperatuoe. 

i 

; 6. ThemediodaoGoidtavtoClaiml, wfaeretaite silicon cait^ 

Imendxar coosista esaendalty dlMftesaeip sintemd, CVD or leaction bonded SIC 
or a co]iQ)OsilB wbeidn a coatiiv of SIC fonns the expose 
caibidememiber. 

! 
J 

i 7. The method accQtding to Claim 1, wherein the ailiconcar^ 

'member oonqprises a heated liner and a bafiOe, the Uner surrounding the substrate 
iholder and tbe bafiQe conqnrising a foramhious ring extending between the liner 
land the sobstr^ holder, tbe liner being healed to a tenqieiatiiie above room 

I jfemperatmedariqg the processing step* 

I 

i 
i 

8. The method aocordix^ to Claim 1» whexdn the silicon carbide 
member comprises a gas distribution plate having a resistlvi^ enoigli to 
tmake tbe aillcon carbide member an inailating material^ tbe process gas being 

I ienergized by an antenna which couples RF energy into the chamber dutougji the 

' ! gas distribution plate. 
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9. The method accoidiiv to Claim wheieiii die siUocm carbide 
member ftirther includes a liner having a resistivity betow 200 Qxan. 

10. A plasma pfocessing diaaiber oomiiTisiqg: 

a substrate holder far s up pcirtiiig a substrate wi^ 
tlie processtQg cbanobext 

at least ott nmiber baviiv an ejiposed surfiice aiy ace^ 
substnie, ibe meddior CQnc^risli^ a sll^ 

a gas supply sqqd^ process gas to the i^ 

chamber; and 

an energy somoe supplying eaeargy into tte interior of the 
processing chamber and eiiergiriog tiie pioeess gas into a plasma state far 
prooessh^ a substrate, the silicon carbide nieniber mii^^ 
contamination of substrates duriqg ptasma processing fhercof as a result of 
reduction ofplasmapotentfad on die silicon caiblde member and/or reduced 
sputtering of nonrsilioon carbide chamber Interior surfaces, 

IL The plasma processing duunbcr accordh^g to Qabn 10, ^rein the 
silicon carbide member ccnnprises a liner fhrming a sidewall of die processbsg 
chamber, the lincT beiQg simtnmded by a lieated m^^ 
liner at a deshied tempeFBture. 

12. The plasma prooessfaig chamber accordii^ to Claim 10, wherein the 
processhig chamber includes a dielectric window and die energy source comprises 
an RF energy source in the form of a substantiaUy planar antenna adjacent the 
vdndow, die antenna supplying RP power through the window to energize process 
gas fa the pn)ces6iiig chaniher into a ptasma state* 
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i 13, TheplunmpracessiflgdiBnto 

bilkon caiMde meniber cQmprises a gas distrilniti0n plate, a fiscus mg, a 
perfoiated baffle between the sobstrate holcto' and an inner wall of the i^ocessiog 
icfaamber, and/of a chamber Bner> 

I 
I 

j 14. Tbe plasma pnNxssiivdmniberacooidii^ 

! isilioon carbide meniber comprise a cyliadrical and/or caidcal liner fonsiog a 

! tsidewaU of the processing duunber. 

! 15. Tliff pjfliqiMi prncemigg chamber according to Claim 10. iriierein fbc 

i lat least one silicoii carUde member comprises a SiC liner and a SiC baGDe riqg. 

i 

! 16. The plasma piDoessixigclianiber according to Cte^ 

I >at least one silicm caibide meaoaiber fitrfber comprises a SiC baffle ring in contact 
iwith the liner and/or flie heated member. 

17, The plasma processing diamber accoidiiv to Claim 10, wh^^ 

j isilicon carbide menaber has a resistiviiy of at least about S x 10* fi-cm. 

I 

18. The plasma processing diamber according to Claim 10, i^ierein the 
silicon carbide member consisis essentially of hot-pressed, smteied» CVD or 
reaction bonded SiC or a composite ^lAierein a coating of SIC Ibrms the exposed 

I sur&oe of the silicon cari)ide member. 

19* The pbsma processing dumiber according to Claim 10. ^^lerdntfae 
at least one silicon carbide member comprises a SiC liner and a SiC gas 
> distribution plate, the gas distribodon plate having a resistivity high enough to 
make d» gas distribution plate an Insidating material and the lixxsr having & 
resistivity low enough to make the Uner electrically conducting. 
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20. Ite plasma pnxMSiQgchBinberac^^ 
siliooacaiMdBiiienterbasadeiuUy of g/Gn^andiochidesatleastiK) 
wc% caiboii and aiUcan. 
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